Background: Medicare Part D and the U.S. Department of Veterans Affairs (VA) use different approaches to manage prescription drug benefits, with implications for spending. Medicare relies on private plans with distinct formularies, whereas the VA administers its own benefit using a national formulary.
M
edicare's Part D drug benefit provides drug coverage to nearly 30 million beneficiaries, at an annual cost of nearly $60 billion (1) . Although Part D has lowered out-of-pocket costs (2) and improved treatment adherence (3) (4) (5) (6) (7) and health outcomes (8, 9) , there is evidence of inefficiency. For example, per-capita prescription drug spending in Part D varies more than 2-fold across hospital referral regions (HRRs), with 75% of the difference due to variation in use of more expensive drugs (8) . In principle, greater reliance on generic drugs in Medicare could save taxpayers substantially without compromising care. However, the mechanisms for achieving these savings and their potential magnitude are unknown. Looking to other systems that have achieved greater generic use may provide insight.
Medicare contracts with more than 1000 private plans to administer drug benefits, each using a distinct formulary and cost-sharing arrangement (9) . Other public payers, such as the U.S. Department of Veterans Affairs (VA), have taken a different approach. All veterans face the same low cost sharing, and benefits are managed by a central pharmacy benefits manager with a single formulary. This national formulary has substantially lowered pharmacy spending for the VA (10), although studies suggest that facility-level variation persists in use of certain brand-name drugs (11, 12) .
Comparing medication use and regional variation across these 2 national payers could shed light on ways to improve efficiency in Medicare Part D, at a time when the U.S. government is facing substantial budget pressures and seeking ways to reduce costs without undermining quality (13) (14) (15) . Previous studies have focused on comparing medication prices between the VA and Medicare (16 -18) but not medication choice, which can play just as large a role in determining spending. We constructed 2 national cohorts of older adults receiving drug benefits in either Medicare Part D or the VA with diabetes, a common chronic condition with high medication use and a wide range of available therapies (19) . We compared use of brand-name medications among patients overall and by geographic region and estimated how spending would change if use of brandname drugs in 1 system mirrored the other.
METHODS

Data Sources and Sample
The Medicare cohort was defined using Medicare Denominator, Parts A and B, and Prescription Drug Event files for a 40% random sample. We included beneficiaries who were alive and continuously enrolled in fee-for-service Medicare and a stand-alone prescription drug plan in 2008, were aged 65 years or older, and had 2 or more inpatient or outpatient diagnoses for type 2 diabetes mellitus (International Classification of Diseases, Ninth Revision, codes 250.x0, 250.x2) or filled a prescription for an oral diabetes medication in 2008 (20) . We excluded persons in Medicare Advantage plans because our data did not include all of their claims. We created an identically defined national cohort of veterans using 2008 national Medical SAS Datasets, VA data on outpatient prescriptions, and enrollment data. From both cohorts, we excluded persons whose home address could not be linked by ZIP code to a Dartmouth Atlas of Healthcare HRR (21) and persons with evidence of lengthy institutionalization (either Ն90-day stay in a VA nursing home or receipt of Ն25% of Part D prescriptions from a long-term care pharmacy).
Study Outcomes
We focused on 4 medication groups commonly used by patients with diabetes: oral hypoglycemics, long-acting insulins, 3-hydroxy-3-methyl coenzyme A reductase inhibitors (statins), and angiotensin-converting enzyme (ACE) inhibitors or angiotensin-receptor blockers (ARBs). Oral prescriptions were categorized as brand-name or generic using LexiComp Multum (Lexi-Data Basic database, Cerner Multum, Denver, Colorado). Insulins used as basal coverage were deemed "long-acting" and categorized as "analogue" (such as glargine and detemir) or "nonanalogue" (such as neutral protamine Hagedorn insulin) to parallel cost differences for brand-name and generic oral medications (Appendix Table 1 , available at www.annals .org) (22) . In the VA during our study period, all brandname drugs among these oral medications were nonformulary and available only with prior authorization (12); longacting insulin analogues, however, were on the VA formulary with few restrictions.
For both cohorts, we measured the proportion of patients who filled at least 1 prescription for a brand-name medication (or insulin analogue) for each medication group. We also calculated the percentage of standardized 30-day prescriptions dispensed as brand for oral products and the percentage of units dispensed as analogues for insulin.
Patient Covariates
We used residential ZIP codes to assign patients to 1 of 306 HRRs, as others have done in previous analyses of geographic variation (8, 23, 24) . To adjust estimates of brand-name drug use for patient differences across HRRs in each system, we identically constructed variables for age, sex, race (black, white, Hispanic, or other), the number of chronic conditions (excluding diabetes) (25) , the number of diabetes complications (diabetic retinopathy, nephropathy, neuropathy, and diabetes-associated peripheral vascular disorder) (26) , the number of unique oral diabetes medications, and the presence of serious mental illness (schizophrenia or schizoaffective and bipolar disorders, delusion and paranoid disorders, and other psychoses). We assigned annual household incomes based on ZIP codelevel median incomes from a 2006 extrapolation of 2000 Census data (21, 27). To account for within-system differences in cost sharing, we created an indicator in Medicare for Part D low-income subsidy status and in the VA for persons with no prescription copayment.
Analysis
Analyses were done identically for Medicare and VA cohorts. We calculated the proportion of patients using any brand-name drug of interest (or insulin analogue) nationally. We obtained crude HRR-level rates of brand and analogue use and then estimated adjusted rates or probabilities for each HRR using multivariable logistic regression models, specifying weights for the coefficients across the classification effects proportional to those in the Medicare or VA population (Proc Genmod procedure, lsmeans/om). The model was performed at the patient level, including the covariates described and indicators for each HRR. We compared HRR-level brand-name drug use between Medicare and the VA using distributional dot plots. Because unadjusted and adjusted rates were nearly identical within each cohort (correlation r Ͼ 0.93), we present only adjusted rates.
We quantified the effect of differences in brand-name drug use on drug spending by comparing actual spending with estimated spending if Medicare and the VA were to adopt each other's rate of brand or analogue use. To calculate actual spending, we first calculated the mean amount paid ("cost") in 2008 for 30-day supplies of medications for brand-name and generic drugs separately.
Context
Comparing the use of brand-name and generic drugs among patients receiving benefits from Medicare Part D or the U.S. Department of Veterans Affairs (VA) may help assess means of reducing costs.
Contribution
In this evaluation of outpatient prescriptions, the use of brand-name drugs for treating patients with diabetes was 2 to 3 times higher in Medicare Part D than in the VA, including oral hypoglycemics, long-acting insulins, angiotensin-converting enzyme inhibitors, and statins, even when adjusting for regional variations in health status. If Medicare use of generic drugs had mirrored the VA during the study, estimated savings would have been more than $1 billion.
Implication
Large savings may be seen with greater use of generic drugs among Medicare Part D beneficiaries.
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Original Research Prescription Use in the VA and Medicare Part D Medicare cost data include total reimbursements to the pharmacy (that is, plan payment, consumer copayment, and dispensing fee), whereas the VA pharmacy data include only ingredient costs; we added patient copayments and an average dispensing fee obtained from the VA Pharmacy Benefits Management Service to the cost of each VA prescription. These additions to VA costs serve to make Medicare and VA costs more comparable for descriptive purposes, but ultimately, we did not focus on these price differences in our analysis. We focused on the within-system change in spending if use of brand-name drugs changed while prices stayed the same. To remove the effect of price outliers, we set any cost per prescription less than the 1st percentile equal to the 1st percentile and any cost greater than the 99th percentile equal to the 99th percentile.
We calculated total spending for each oral medication group as: [(total prescriptions ϫ percent brand-name ϫ mean cost per brand-name prescription) ϩ (total prescriptions ϫ percent generic ϫ mean cost per generic prescription)]. For insulins, we used a similar approach but calculated spending based on units dispensed and the mean cost for analogues and nonanalogues. To estimate the effect of only changing rates of brand-name use in Medicare and the VA, we held constant each system's volume and cost per prescription (or unit) while adopting the other system's rate of brand or analogue use. Total expenditures in Medicare were projected onto the entire stand-alone Part D population by multiplying spending for the 40% sample by 2.5.
We performed 2 sensitivity analyses. First, we repeated analyses limiting both samples to men. Second, to limit the possibility of overlap in prescription use in the VA and Medicare for those with dual coverage, we excluded veterans also enrolled in Medicare Part D (29%) and repeated our analysis; we also completed an analysis excluding veterans enrolled in Part D who also had a Medicare physician visit in 2008 (11%), assuming that these persons would be more likely to fill a prescription through Part D. Finally, as an additional analysis, we examined separately the subgroup of prescriptions that are multisource drugs available in both brand-name and generic forms (in contrast to single-source drugs, which have no direct generic substitute). All analyses were done using SAS, version 9.2 (SAS Institute, Cary, North Carolina), and Stata, version 11 (StataCorp, College Station, Texas). In Part D, we measure the percentage of patients with a full year of low-income subsidy; in the VA, we measure the percentage without any copayment for the entire year.
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Role of the Funding Source
This study was funded by the U.S. Department of Veterans Affairs, National Institutes of Health, and Robert Wood Johnson Foundation. The funding source had no role in the study design, conduct, and analysis or the decision to submit the manuscript for publication.
RESULTS
Our sample included 1 061 095 Medicare Part D beneficiaries and 510 485 veterans with diabetes. Mean patient age was 74.6 years in Medicare and 75.0 years in the VA, and VA patients were predominately male (98.6%) ( Table  1) . Compared with the VA cohort, the Medicare cohort had a slightly higher proportion of patients with no comorbid conditions (52.4% vs. 48.9%) and no diabetes complications (82.1% vs. 75.8%) but also a higher proportion of patients with 3 or more comorbid conditions (10.6% vs. 6.7%). Although the proportion of each cohort using oral hypoglycemics and long-acting insulins was nearly identical, Medicare patients were less likely to use statins (63.0% vs. 75.5%) and ACE inhibitors or ARBs (69.1% vs. 73.1%) than were VA patients ( Table 1) .
Variation in Brand-Name Drug Use
In unadjusted analyses, Medicare beneficiaries taking oral hypoglycemics were nearly 3 times more likely to use a brand-name drug than VA patients (35.3% vs. 12.7%). Similarly, among those using long-acting insulins, 75.1% in Medicare used analogues compared with only 27.0% in the VA. Between-system differences in use of brand-name statins (50.7% vs. 18.2%) and ACE inhibitors or ARBs (42.5% vs. 20.8%) were of similar magnitude. These differences in brand-name drug use were nearly identical in sensitivity analyses focusing on men only and in analyses that excluded veterans dually enrolled in Medicare Part D from the VA cohort (Appendix Tables 2 to 4, available at www.annals.org).
After adjustment for patient characteristics, brandname drug use varied substantially by region within each of the 4 drug groups in both systems (Figure 1) . In Medicare, the percentage using any brand-name oral hypoglycemics ranged from 25.1% in the 5th percentile to 42.4% in the 95th percentile of HRRs; in the VA, the range was 5.1% to 21.9%. Similarly, in Medicare, HRR-level use of any insulin analogues ranged from 68.3% to 85.4%, compared with 10.6% to 46.9% in the VA. Similar regional variation was evident for statins (range, 41.0% to 58.3% for Medicare and 6.2% to 38.2% for the VA) and ACE inhibitors or ARBs (range, 31.1% to 51.1% for Medicare and 12.7% to 31.0% for the VA) (Figure 1) . In each drug group, the HRR at the 95th percentile of brand-name drug use in the VA had lower rates of brand-name drug use than the HRR at the 5th percentile in Medicare.
Use of brand-name drugs was greater in Medicare than the VA in 298 of 306 HRRs, but these differences varied substantially (Figure 2) . Most notably, in 3 HRRs, the proportion of patients using brand-name statins was more than 10 percentage points higher in the VA than in Medicare. These outlier HRRs were geographically clustered in a small area of the country within 1 VA regional network.
Multisource Drugs
Use of multisource drugs was substantially higher in the VA than in Medicare (92.2% vs. 77.4% of all prescriptions for oral hypoglycemics, 89.8% vs. 54.7% for statins, and 80.2% vs. 64.9% for ACE inhibitors or ARBs) ( Table  2) . However, for the most common multisource drugs, prescriptions were dispensed primarily as generics in both Medicare and the VA. Table 3 shows the per-capita volume of prescriptions filled among users in each medication group, which was slightly lower in Medicare than in the VA, whereas percapita drug costs were substantially higher. Across the 4 medication groups, drug spending in stand-alone Part D would have been $1.4 billion less (39%) in 2008 if brandname drug use had resembled that of the VA, keeping volume and price unchanged (savings of $589 million for oral hypoglycemics, $189 million for insulins, $404 million for statins, and $183 million for ACE inhibitors or ARBs) (Figure 3) . Conversely, spending in the VA (where prices are substantially lower) would have increased by $108 million (57%) if patients used brand-name drugs at the same rate as in Medicare. This online-first article will have minor typographical differences from the final, printed version.
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DISCUSSION
Our analysis of more than 1 million Medicare Part D beneficiaries with diabetes and an identically defined cohort of older VA patients reveals stark differences in rates of brand-name medication use. Medicare beneficiaries are more than twice as likely to use brand-name drugs across 4 groups of commonly used medications. Had patterns of medication use in Medicare patients mirrored those of the VA for these medications in patients with diabetes alone, the program could have saved more than $1 billion in 2008. Yet, we saw similarly wide regional variation in brand-name drug use in both systems, suggesting that non-health system factors play major roles in such variation.
To our knowledge, our study is the first to demonstrate the magnitude of difference in brand-name versus generic drug prescribing between Medicare and the VA among a comparable population. These findings point to opportunities for improving efficiency without harming quality of care or access to effective medicines. Although we cannot determine the optimal rate of brand-name drug use in either system, no evidence suggests that the differences we report reflect underuse of brand-name drugs in the VA (28 -31) . In fact, the VA provides a reasonable benchmark for use of generic drugs in Medicare because it performs as well or better than commercial health plans and Medicare on several measures of quality for diabetes and related conditions (28 -31) .
Furthermore, strong evidence shows similar effectiveness of generic versus brand-name drugs in the classes we studied (32) (33) (34) (35) . For example, generic and brand-name statins have been shown to be equally effective for clinical end points (33, 35) . Any indication for a more potent, brand-name statin (for example, insufficient lipid lowering with generic statin) is unlikely to be substantially more prevalent in Medicare than in the VA. Similarly, although some clinicians recommend insulin analogues to individual patients rather than neutral protamine Hagedorn insulins because of lower rates of symptomatic nocturnal hypogly- Each dot is 1 HRR, and all HRR percentages are adjusted for sociodemographic and health status variables. Statins refer to 3-hydroxy-3-methyl coenzyme A reductase inhibitors. ACE ϭ angiotensin-converting enzyme; ARB ϭ angiotensin-receptor blocker; HRR ϭ hospital referral region.
This online-first article will have minor typographical differences from the final, printed version. cemia, their overall effectiveness is similar (32) , and differences in prevalence of nocturnal hypoglycemia alone are unlikely to explain why 3 of every 4 Medicare patients receiving insulin use analogues versus 1 of 4 VA patients. One structural factor that may explain much of the between-system difference in brand-name drug use is the VA's ability to promote "therapeutic substitution" by prescribers using a national formulary. Therapeutic substitution is the interchange by clinicians of generic drugs in the same class as, but not identical to, single-source, brandname drugs (for example, generic simvastatin instead of brand atorvastatin (Lipitor [Pfizer, New York, New York]). This practice is distinct from mere "generic substitution," in which brand and generic versions of the same drug are substituted (for example, switching simvastatin for Zocor [Merck, Whitehouse Station, New Jersey]). Our analysis of multisource drugs suggests that the source of the different rates of brand-name drug use in the VA and Medicare is a Each dot is 1 HRR, and all HRR percentages are adjusted for sociodemographic and health status variables. More positive differences indicate higher rates of brand-name use in Medicare compared with the VA in a given HRR. Statins refer to 3-hydroxy-3-methyl coenzyme A reductase inhibitors. ACE ϭ angiotensin-converting enzyme; ARB ϭ angiotensin-receptor blocker; HRR ϭ hospital referral region. This online-first article will have minor typographical differences from the final, printed version.
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Original Research Prescription Use in the VA and Medicare Part D difference in the use of single-source drugs, and not a difference in generic substitution among multisource drugs; generic substitution is, in fact, similar in the 2 systems. In addition to its formulary, the existence of a national electronic medical record with electronic prescribing, limits on access by pharmaceutical sales representatives, and a salaried physician workforce may explain these lower rates of brand-name drug use in the VA. Part D plans also have tools for encouraging use of less costly drugs (for example, placing brand-name drugs on high cost-sharing tiers, applying utilization management, or excluding drugs from the formulary), but they have applied them less extensively than the VA. For example, only 8%, 12%, and 61% of Part D enrollees faced step therapy requirements for atorvastatin, valsartan, and pioglitazone in 2011, respectively, and none faced prior authorization (36) . In contrast, all VA enrollees faced step therapy and prior authorization requirements for these drugs. Part D plans may lack the incentives to apply these tools. In the current system, private Part D plans, which compete with each other to enroll members, may lose market share if they restrict the use of widely used drugs and may also lose rebates on these drugs from pharmaceutical manufacturers (37) .
Although a change in legislation to make Part D function like the VA may be neither politically feasible nor warranted, policy levers for increasing appropriate use of generic medications in Part D are currently available. The Center for Medicare & Medicaid Innovation is experimenting with pilot projects to increase efficiency in the Medicare program. Part D plans are currently rated and rewarded on the basis of measures of customer service, patient safety, and medication adherence (38) . These existing pilot projects and incentive mechanisms could be used to reward greater efficiency as well.
Our analyses also demonstrate similarly wide regional variation in the use of brand-name drugs in both systems, even after adjustment for important differences in patient demographic characteristics and health status. The magnitude of the variation was similar between the 2 systems, which indicates that although the VA's central formulary has reduced the average rate of brand-name drug use, it has not eliminated geographic variation. This may be due, in part, to the VA's prior authorization policy, through which patients and their providers can request off-formulary, brand-name medications, a process that is adjudicated locally, not centrally. Local physician practice patterns, determined by complex yet poorly understood factors, including the supply of specialists, academic affiliations, social and professional physician networks, and prescription drug marketing, may also contribute to the geographic variation in brand-name drug use in both systems (39, 40) .
Our study has several limitations. First, there may be unmeasured differences in the populations being compared. However, potential unmeasured differences across Medicare and the VA are unlikely to explain the large differences in brand-name drug use. Second, although some persons filled prescriptions in both Medicare and the VA, when we excluded dually enrolled veterans with Part D from our analysis, our results did not change. Third, we cannot estimate the effect of discount pharmacies offering $4 generics on our findings because in both the VA and Medicare, some persons could purchase $4 generics for cash without generating an insurance claim (41, 42) . Fourth, we may overestimate potential savings because some of the brand-name drugs in our analysis have lost patent protection since our study year (2008); however, similar patterns of brand-name drug use probably exist among other drug groups. Fifth, we cannot account for (39); nonetheless, the magnitude of our savings estimate would still be more than $1 billion. Sixth, we estimate savings associated with changing only use of brand-name drugs, holding prices constant in each system. Estimates of cost savings for Medicare would be larger were it feasible to obtain VA prices, although the government is forbidden from negotiating drug prices for the Medicare program (17, 18) . Finally, our analyses also assume no behavioral response by the pharmaceutical industry, which, when faced with lower sales in Medicare, may change its pricing or other marketing strategies, nor do we account for any potential indirect costs associated with brand-name drug use (for example, lower adherence) (43-45).
In conclusion, we found large differences in rates of brand-name drug use among patients with diabetes in Medicare Part D and the VA, with substantial economic implications. These differences likely reflect structural differences in formulary management between the 2 systems. For 4 medication groups alone, we estimate more than $1 billion of potentially avoidable spending on brand-name drugs in 2008 in Medicare Part D. Of importance, our findings draw on actual rates of generic drug use in an existing high-performing, high-quality health system and demonstrate what should be attainable in Medicare. These potential savings could be realized through policies that promote Part D plan efficiency and by encouraging physicians to consider costs and value in their prescribing (14, 46 -50) . This online-first article will have minor typographical differences from the final, printed version.
